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Gordon Tully, AIA, Steven Winter Associates, 50 Washington Street, Norwalk, CT 06854. 

With this the Seventh edition, a 60-year publishing tradition continues for Time-Saver Standards. Conceived in the mid- 
1930s as a compilation of reference articles, Time-Saver Standards features first appeared in American Architect , which 
subsequently merged with and continued the series in Architectural Record. The first hardbound edition of Time-Saver 
Standards was published in 1946, with the purpose then stated as [to assist in] “the greatest possible efficiency in drafting, 
design and specification writing.” 

In the Second Edition in 1950, the editorial intent was described as “[a volume of] carefully edited reference data in 
condensed graphic style.” One contribution from this edition, authored by Sterling M. Palm, appears as a reprint in the 
present Volume’s Appendix. In the Third Edition of 1954, the Preface offered the commentary, “the underlying formula of 
these pages was established in 1935. Since 1937, Architectural Record has been presenting each month, articles, graphs, 
tables and charts, with a minimum of verbiage... its compilation in Time-Saver Standards was a ‘workbook’ of material of 
this kind.” 

The Fourth edition of Time-Saver Standards, published in 1966, was the first edited by John Hancock Callender, who 
continued as Editor-in-Chief for the subsequent Fifth and Sixth editions. In his 1966 Preface, he wrote that the volume was 
“intended primarily to meet the needs of those who design buildings [and] — almost equally useful to draftsmen, contrac- 
tors, superintendents, maintenance engineers, and students — to all in fact who design, construct and maintain buildings.” 

The Preface to each ensuing edition carried short statements by the Editor-in-Chief. In the Fifth edition (1974), perhaps in 
relief of many months of editing, John Hancock Calendar offered that, 

Now and again we hear it said that building has not changed significantly since the age of the pyramids. Anyone who 
subscribes to this view should be given the task of trying to keep Time-Saver Standards up to date. Society’s needs 
and aspirations are constantly changing, making new demands on buildings; functional requirements change and 
new building types appear; building materials proliferate and new building techniques come into use, without dis- 
placing the old. The result is a constant increase in the amount of technical data needed by building designers. 

In his Preface to Sixth edition (1982), John Hancock Callender used the occasion to comment upon the need to adopt 
metrication in the U. S. building industry. The present edition carries metric equivalents throughout the text wherever 
practical. The Appendix to the present Volume carries the most recent update of the ASTM standard on metrication, along 
with an introduction written for architects. 

In preparing this the Seventh edition, the first revision in more than a dozen years, the editors were challenged in many 
respects. This is evident in the fact that the volume has been almost entirely rewritten, with new articles by over eighty 
authors. It is also evident in its new format and contents, expanded to include “Architectural Fundamentals.” 

Such dramatic changes respond to the substantial renewal of architectural knowledge and practice in the past decade. New 
materiasl and construction methods have replaced standard practices of even a dozen years ago. There is since then new 
information and recommended practices in architecture and new ways of communicating information throughout the 
architectural and building professions. Some of the topics in the present volume were not even identified much less 
considered as critical issues when the last edition of this volume was published. 

Updated design data and product details are increasingly available in electronic form from manufacturers, assisted by 
yearly updates in McGraw-Hill’s Sweet's Catalog File. At the same time, the design fundamentals and selection guide- 
lines by which to locate and evaluate such data become all the more critical. All of the articles in the present edition are 
written to assist the architect in the general principles of understanding, selecting and evaluating the professional informa- 
tion and knowledge needed for practice. Each article lists key references within each topic. 

Thus, at the beginning of its second half-century of publication, the purpose of the Seventh Edition of Time-Saver Stan- 
dards can be summarized as a “knowledge guide” — a comprehensive overview of the fundamental knowledge and tech- 
nology required for exemplary architectural practice. 

“Knowledge building” itself is an act of creation. How one understands and thinks about architecture and its process of 
construction is part of the creative design process. Understanding the knowledge base of architecture is a process that 
itself can “be built” upon a solid framework, constructed of understandable parts and in a manner that reveals insights and 
connections. The editors and authors of Time-Saver Standards hope to inform, and also to inspire, the reader in pursuit of 
that endeavor.l 
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Comments and submissions are welcomed 

Because the knowledge base of architecture is changing constantly as building practices change in response to new mate- 
rials, processes and project types, the succeeding volumes of Time-Saver Standards Series will build upon both electronic 
access and a regular revision print schedule. For this reason, reader responses to the contents of the present Volume 
and proposals for the Eighth Edition are solicited in the note below and the Reader Response Form found at the end of 
this Volume. 

Any and all corrections, comments, critiques and suggestions regarding the contents and topics covered in this book are 
invited and will be gratefully received and acknowledged. A Reader Response Form is appended at the end of this 
volume, for your evaluation and comment. These and/or errors or omissions should be brought to the attention of the 
Editor-in-Chief. 

Submissions of manuscripts or proposals for articles are invited on any topics related to the contents of Time-Saver 
Standards for Architectural Design Data, Eighth edition, now in preparation. Two print copies of proposed manuscripts 
and illustrations should be addressed to the Editor-in-Chief. Receipt of manuscripts will be acknowledged and, for those 
selected for consideration, author guidelines will be issued for final submission format. 

Donald Watson, FAIA, Editor-in-Chief 

Time-Saver Standards 

54 Larkspur Drive 

Trumbull, CT 06611 

USA 

lakesideDJ@aol.com 

Editors of the Seventh Edition 
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architectural work has received design awards from AIA New England Region, Owens Corning Prize, U. S. DoE Energy 
Innovations, New England Governor’s/Canadian Premiers, Energy Efficient Building Association, Compact House com- 
petition and Connecticut Society of Architects. He was founding principal and managing partner of ABODE, a design/ 
build firm from 1982-1990. His major books include Designing and Building a Solar House (Garden Way) 1977, Energy 
Conservation through Building Design (McGraw-Hill) 1979, and Climatic Building Design, co-authored with Kenneth 
Labs, (McGraw-Hill) 1983, recipient of the 1984 Best Book in Architecture and Planning Award from the American 
Publishers Association. 

Michael J. Crosbie, Ph.D., is active in architectural journalism, research, teaching, and practice. He received his doctor- 
ate in architecture from Catholic University. He has previously served as technical editor for Architecture and Progressive 
Architecture, magazines and is contributing editor to Construction Specifier. He is a senior architect at Steven Winter 
Associates, a building systems research and consulting firm in Norwalk, CT. Dr. Crosbie has won several journalism 
awards. He is the author of ten books on architectural subjects, and several hundred articles which have appeared in 
publications such as Architectural Record , Architecture, Collier s Encyclopedia Yearbook, Construction Specifier, Fine 
Homebuilding, Historic Preservation, Landscape Architecture, Progressive Architecture, and Wiley’s Encyclopedia of 
Architecture, Design, Engineering & Construction. He has been a visiting lecturer/critic at University of Pennsylvania, 
Columbia University, University of California, Berkeley, University of Wisconsin/Milwaukee, Yale School of Architec- 
ture, and the Moscow Architectural Institute and is adjunct professor of architecture at the Roger Williams University 
School of Architecture. 



In memorium 



John Hancock Callender was responsible for the editorial direction of Time-Saver Standards from 1966 to 1984. The 
present edition carries the name of John Hancock Callender in recognition of his lifelong editorial contributions to the 
knowledge and practice of architecture. 

John Hancock Callender, AIA (1908-1995) graduated from Yale College in 1928 and New York University School of 
Architecture 1939. He was researcher in low-cost housing materials at John B. Pierce Foundation from 1931 to 1943 and 
served with the Army Engineers 1943-45. He was consultant for the Revere Quality House Institute from 1948-1953, 
which became the Housing Research Foundation of Southwest Research Institute, San Antonio, Texas, pioneering in 
research in low cost housing innovations in the United States. He was a member of the faculties of Columbia University, 
Princeton University and Professor of Architecture at Pratt Institute, Brooklyn, New York, 1954 — 1973. He authored 
Before You Buy a House (Crown Publishers) 1953. John Hancock Callender served as Editor-in-Chief of the Fourth, Fifth 
and Sixth editions of Time-Saver Standards and was founding editor of Time-Saver Standards for Building Types. 
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Introduction 



Summary: The Introduction provides an overview of the 
editorial organization of the Seventh Edition of Time-Saver 
Standards, including references to research on how archi- 
tects utilize information, and a summary of its format 
and content. 




I Knowledge of building 

The technological knowledge base of architecture 

“Information” is defined in communications theory as “that which 
resolves doubt.” Information, in this view, is dependent upon the act 
of questioning and curiosity in the mind of the seeker. Data, in and 
of itself, does not “make sense.” That depends upon a larger frame- 
work of knowledge, insight and reflection. In the profession of archi- 
tecture, knowledge of building technique is an essential and motivat- 
ing condition. 



Kenneth Frampton in his history of architecture, Studies in Tectonic 
Culture, defines architecture as inseparable from construction tech- 
nique and material culture. He cites Gottfried Semper’ s 1851 defini- 
tion of architecture in terms of its construction components: (1) hearth, 
(2) earthwork, (3) framework/roof, and (4) enclosing membrane. This 
definition anticipates the classification of architectural elements used 
in Part II of this volume, classifying architectural data in terms of 
their place in the process of construction and assembly. 




Technique, derived from the Greek techne, is the shared root of both 
“Architecture” and “Technology.” Architecture is its root meaning is 
the “mastery of building.” Technology, from techne logos, means 
“knowledge of technique.” The term techne can be variously defined. 
It combines the sense of craft and knowledge learned through the act 
making, that is to say, through empirical experience. Craftspeople gain 
such knowledge in the skill of their hands and communicate it through 
the formal accomplishment of their art and craft. 

Technological knowledge in architecture can thus be taken to mean 
knowledge gained in the making of buildings. The aspiration of the 
architect or master builder then, by definition, is to gain mastery of 
the knowledge of construction technology. This is a daunting aspira- 
tion, made continuously challenging by changes in construction tech- 
nologies and in the values, economical, aesthetic and cultural, given 
to the task by architect and society. 

Vitruvius gave the classic terms to the definition of architecture in 
setting forth the three “conditions of building well, utilitas, firmitas 
and venustas, ” or as translated by Henry Wolton, “commodity, firm- 
ness and delight.” Vitruvius’s de Architectura is the first compendium 
of architectural knowledge, at least the oldest of known and extent 
texts. It includes in its scope all aspects of design and construction, 
from details of construction and building to city planning and cli- 
matic responses. 

Geoffrey Scott, in The Architecture of Humanism, (1914), was not 
above offering pithy definitions of architecture, such as, “architecture 
is the art of organizing a mob of craftsmen.” Scott’s widely read trea- 
tise offers a view that emphasizes the importance of architectural style 
as a reflection of culture. Recalling Vitruvius, he defines architecture 
as “a humanized pattern of the world, a scheme of forms on which 
our life reflects its clarified image: this is its true aesthetic, and here 
should be sought the laws. . . of that third ‘condition of well-building, 
its delight.’” 



This, however, gets us only part way. Describing architecture in terms 
of its physical and technological elements does not convey the rea- 
soning and the evaluation needed to guide the designer, the why and 
how by which particular materials and systems are selected. If the 
elements of construction are the “nouns,” principles of design are still 
needed, “verbs” that give the connective logic. Also implicit in se- 
lecting one thing over another are qualifying “adjectives and adverbs,” 
that is, the sense of value and evaluation which is ultimately repre- 
sented by an ethical position: that buildings should stand up, that they 
should keep the rain out, that they should accommodate human habi- 
tation, comfort and productivity, that they should be equally acces- 
sible and enabling to all people of all ages, that they should not create 
negative environmental impact, and so forth. Some of these “design 
values” are required by law; others are not, but are dependent upon 
the values and ethical decisions of the designer, as described by Frances 
Ventre in his Part I article, “Architecture and Regulation.” 

How architects use information 

D. W. MacKinnon (1962) provides a frequently referenced study of 
the ways that architects work, including how they process informa- 
tion, biased either by habit of mind or talent or by education and train- 
ing. The study analyzed the personality and work habits of approxi- 
mately 100 architects, selected to represent both “most creative” and 
a “representative cross-section” of architectural practitioners. The find- 
ings of the study determined that architects, particularly those consid- 
ered “most creative,” represent a set of personality traits and work 
habits that does distinguish the profession’s ways of creative learning 
and practicing, which MacKinnon described as, “openness to new 
experience, aesthetic sensibility, cognitive flexibility, impatience with 
petty restraint and impoverishing inhibitions, independence of thought 
and action, unquestioning commitment to creative endeavor.” 

This study was referred to by Charles Burnette and Associates (1979) 
in a investigation of how architects use information, sponsored by the 
AIA Research Corporation and the National Engineering Laboratory 
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and published in two reports entitled, “Architects Access to Informa- 
tion” and “Making Information Useful to Architects.” The reports also 
cite recommendations of Richard Kraus (1970) in formatting infor- 
mation for architects (Kraus’s interest was computer-based informa- 
tion systems, but the recommendations apply broadly). Krause sug- 
gests that to respond to ways of thinking that are uniquely “architec- 
tural,” an information system should: 

(1) focus on geometric form, permitting visual assimilation; 

(2) permit the designer to select the scale at which to operate, that is, 
in parts or wholes, or the broader context of the building; 

(3) enable simultaneous consideration of a number of variables; 

(4) help the designer to improve the creative insights during the de- 
sign process. 

These reports provide guidelines for an information system for archi- 
tectural practice, that, although perhaps obvious, are noteworthy. 
Burnette recommends that an information system for architect 
should be: 

(a) up-to-date, 

(b) presented in a form to be readily used, 

(c) appear consistently in the same format, 

(d) be stated in performance terms, that is, be operationally useful, 

(e) accurate and complete, with drawings precise and to scale, 

(f) have an evaluation and feedback system. 

Organization of Time-Saver Standards 

These references proved helpful to the editors of Time-Saver Stan- 
dards in reformatting the present Edition. The feedback system pro- 
vided by the Reader Response Form at the end of this Volume will be 
especially helpful in improving its publication. 

The presentation of information in this edition of Time-Saver Stan- 
dards is in two interrelated formats, first in Part I Architectural Fun- 
damentals, which give the principles and cross-cutting discussion ap- 
plicable to many topics and at many scales. In the terms suggested 
above, fundamentals provide the connecting verbs and qualifying ad- 
jectives and adverbs of the grammar of architectural knowledge. Part 
II Design Data are in these terms the “nouns,” that is, the knowledge 
and information placed in the sequence of construction, as suggested 
by the Uniformat classification system. 



takes-offs and purchase orders for materials from different suppliers. 
In short, MasterFormat is organized into distinct construction mate- 
rial categories as (they might be) ordered and delivered to a con- 
struction site before construction. Uniformat II organizes design, 
construction and materials data as components and assemblies 
after construction. 

The matrix of relationship between Part II Design Data, representing 
the Uniformat classification, and MasterFormat Divisions is indicated 
in Table 2. These data are formatted throughout this volume with key 
images and graphic icons to provide an easily grasped visual refer- 
ence to the design and construction thought process. 
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The Uniformat system (the most recent version is called Uniformat 
II) is described in Part I, Article 14 by its authors, Robert Charette and 
Brian Bowen. It is a classification now widely adopted for building- 
related design data, first developed as an industry-wide standard for 
economic analysis of building components. It defines categories of 
the elements of building in terms of their place in the construction 
sequence. This classification has several advantages. Firstly, it fol- 
lows the sequence of construction, from site preparation, foundation, 
and so forth through to enclosure and interior constructions and ser- 
vices. Secondly, it defines design and construction data by system 
assemblies, creating an easily understood locus of information by its 
place as a building element, which is most easily visualized and un- 
derstandable to architects while designing. 

The matrix of relationship between the Part I Architectural Funda- 
mentals and the Part II Design Data, representing the Uniformat clas- 
sification system, is indicated in Table 1 . 

Uniformat II is compatible with the MasterFormat, the established 
classification system used in construction specifications, described in 
Donald Baerman’s Part I, Article 17, “Specifications.” Historically, 
MasterFormat developed a listing of construction materials out of con- 
venience to the builder in organizing construction, including quantity 
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Table 1. Matrix of Part I Architectural Fundamentals and Part II Design Data 



L^ N Part I articles 

See 

Interactive — 

1 Universal design 

2 Regulation 

3 Bioclimatic design 

4 Solar control 

5 Daylighting design 

6 Natural ventilation 

7 Indoor air quality 

8 Acoustics 

9 History of technologies 

10 Construction technology 

11 Intelligent buildings 

12 Design of atriums 

13 Building economics 

14 Estimating 

15 Life cycle assessment 

16 Construction waste 

17 Specifications 

18 Design-Build 

19 Building commissioning 

20 Building performance 

21 Monitoring 




Egg 

# 

1 

© 

<> 



Part II Design data (after Uniformat II classification) 

A1 B1 B2 B3 Cl C2 C3 D1 D2 D3 D4 D5 
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LEGEND : Part II Design data 

A SUBSTRUCTURE 

A1 Foundations and basement construction 

B SHELL 

B 1 Superstructure 

B2 Exterior closure 

B3 Roofing 

C INTERIORS 

Cl Interior constructions 

C2 Staircases 

C3 Interior finishes 

D SERVICES 

D1 Conveying Systems 

D2 Plumbing 

D3 HVAC 

D4 Fire Protection 

D5 Electrical 
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Table 2. Matrix of Part II Design Data and MasterFormat 



* 

See 

Interactive 



MasterFormat Divisions 

1 GENERAL CONDITIONS 

2 SITE CONSTRUCTION 

3 CONCRETE 

4 MASONRY 

5 METAL 

6 WOOD & PLASTICS 

7 THERMAL/MOISTURE 

8 DOORS & WINDOWS 

9 FINISHES 

10 SPECIALTIES 

11 EQUIPMENT 

12 FURNISHINGS 

13 SPECIAL CONSTRUCTION 

14 CONVEYING SYSTEMS 

15 MECHANICAL 

16 ELECTRICAL 



Part II Design data (after Uniformat II classification) 

A1 B1 B2 B3 Cl C2 C3 D1 D2 D3 D4 D5 
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LEGEND : Part II Design data 

A SUBSTRUCTURE 

A1 Foundations and basement construction 

B SHELL 

B 1 Superstructure 

B2 Exterior closure 

B3 Roofing 

C INTERIORS 

Cl Interior constructions 

C2 Staircases 

C3 Interior finishes 

D SERVICES 

D1 Conveying Systems 

D2 Plumbing 

D3 HVAC 

D4 Fire Protection 

D5 Electrical 
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II Building of knowledge 

Part II of this volume follows an outline suggested by Uniformat, 
representing the general sequence of construction as summarized in 
the prior section. This section provides a brief overview of its con- 
stituent elements as a framework for building a knowledge of design 
data related to its locus in the process of construction (Fig. 1). 



A Substructure 

Substructure, or below-ground construction, highlights critical struc- 
tural considerations, including the capacity of soil to withstand the 
loads of a building, and diversion of water courses away from the 
building. For design of spaces below ground, including basements or 
fully habitable spaces, provisions for moisture control and for ther- 
mal insulation are critical. In some locales, for example southern 
United States, provisions of termite control are critical. In locales sub- 
ject to earthquakes, the substructure and the details of construction at 
the earth’s surface plate, are very critical. The point that demarks be- 
low-ground and above-ground construction is in almost all building a 
critical point of detail. 

B Shell 

The shell of building consists of the structure and the external enclo- 
sure or envelope that defines the internal environment and serves as 
barrier and/or selective filter to all environmental factors acting upon 
it. In general, the shell of a building is designed to last a long time, 
although components of the shell and enclosure assembly, such as 
roofing and sealants, require regular maintenance and cyclical replace- 
ment. The roof is the element of the shell most exposed to extreme 
climatic variation. Roofing systems protect the structure, but also may 
provide openings and access for daylighting, maintenance and fire 
protection. Walls are complex assemblies because they perform a wide 
range of often conflicting functions, including view, day lighting and 
sun tempering, protection of building systems, while presenting the 
predominant visible representation of the design within its natural and/ 
or civic context. 



C Interiors 

Interiors includes elements for defining interior partitions, walls, ceil- 
ings, floor finishes and stairwells, and may or may not be separate 
from the superstructure or shell. Their purpose is to define, complete 
and make useable the interior spaces of the building. Some elements 
of the interior such as flooring and doors must sustain heavy use. 
Both ceilings and some flooring systems are frequently accessed to 
interstitial services spaces above and below. In general, interior con- 
structions are intended to be regularly maintained and possibly fre- 
quently moved or replaced, especially to accommodate changing uses. 




D Services 

Services are distinct subsystems that complete the interior spaces, 
making them comfortable, safe and effective for habitation. They in- 
clude conveying systems, plumbing, heating and cooling, fire protec- 
tion, electrical and communication systems, each subject to frequent 
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Fig. 1. Building elements 
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inspection, maintenance, upgrading and replacement. 
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Fig. 2. Structural forces 



Structural and environmental forces 

Building structures and shells are designed to withstand the structural 
loads and environmental forces generated from within and without, 
in regular use conditions, and also in the extremes of climate and of 
natural disaster (Figs. 2 and 3). To visualize the complex functioning 
of a building construction, its structure and systems, consider the loads 
and environmental forces imposed by: 

• gravity loads 

• wind/seismic loads 

• expansion/contraction of materials 

• heat and cold 

• moisture and precipitation 

• sound 

• fire emergency 
Gravity loads 

The building shell and structure will always be subject to the gravity 
load of its own weight, referred to as dead load. A building shell will 
also have to sustain superimposed gravity and wind loads of varying 
magnitude and/or duration. These are referred to as live loads. All 
gravity loads are transferred through the envelope or components to 
the ground via rigid elements. The exception is in air- supported struc- 
tures, where such loads are resisted through internal air pressure, with 
the ground then acting as counterweight to uplift. 

Gravity loads will cause deformations in the envelope: 

in rigid envelopes due to dead loads only will be permanent but 
not necessarily unchanging: certain materials tend to continue to 
deform over time under sustained load even when there is no 
change in the magnitude of such load. 

deformations will also be amplified by superimposed live loads, 
generally reverting to their previous position after removal of 
the live loads, as long as stresses do not exceed the elastic limit of 
the material. 



Wind/seismic loads 

Wind forces — the flow of air against, around, and over a building 
shell or envelope — will affect the stability of the shell and structure: 

Vertical components facing the wind will be under positive 
pressure. 

Vertical components parallel to or facing away from the wind will 
be subject to negative air pressure, as will all horizontal or nearly 
horizontal surfaces. 



Lateral deflection or deformation of the vertical frame of an enve- 
lope is resisted by horizontal components of the enclosure, roof 
and floor assemblies, acting as diaphragms. 

The dead load of flat or nearly flat roof assemblies will counteract 
the negative wind pressure proportionately to the weight of each 
component: light horizontal envelopes may be deflected upwards. 

In locales subject to earthquakes, the effects of seismic loads re- 
quire safety provisions to resist and minimize earthquake damage 
and to protect human life. 

Expansion/contraction 

Movement will occur in all components of the envelope due to varia- 
tions in their internal temperature: 

Components of envelopes exposed to solar radiation gain heat and 
expand proportionately to their individual coefficients of expan- 
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sion. Components adjacent to them but not thus exposed may re- 
main at constant temperature and not expand at all: when such 
components are continuously attached to each other, they may 
fail due to differential movement. 

Components of an envelope may also swell and shrink due to 
changes in their internal moisture content. 

All components of an enclosure are in almost constant movement, 
interacting between each other based on their physical state and 
properties. 

Heat and cold 

Heat will flow through the envelope whenever a temperature differ- 
ential exists between outside and inside surfaces. Such flow of heat 
must be controlled whenever the interior environment of an enclo- 
sure has to be maintained within limits of comfort: 





heat flow AIR INFILTRATION 

THROUGH ENVELOPE EX FILTRATION 



Flow of heat cannot be stopped entirely, but is impeded by insula- 
tion. Heat will also be gained by or lost by air leakage through the 
envelope whenever temperature and/or pressure differentials be- 
tween interior and exterior environments exist. 

Air leakage can be minimized by making the envelope airtight. 
Completely preventing air leakage can seldom, if ever, be achieved. 

Moisture 

Air leaking through the envelope will transport water vapor. Water 
vapor condenses out of the air/vapor mixture when it drops below a 
specific temperature, called the dew point. Water vapor will also mi- 
grate from an area of higher vapor pressure to an area with lower 
vapor pressure, and will condense upon reaching the dew point. Con- 
densation may occur within the envelope, which may lead to damage 
and possible failure of the envelope. Rain water may be drawn into or 
through an envelope by differences in air pressure across the skin. 

Wind pressures against the exterior surfaces will be greater than inte- 
rior air pressures, and such difference then becomes the driving force 
for water and air penetration into the interior. 

Sound 

Transmission of external sound through an envelope may have to be 
controlled for the comfort of the occupants. Transmission of sound 
through a barrier is inversely proportional to the mass of the barrier; 
light envelopes will be less effective than heavy ones. Any opening in 
the envelope will effectively destroy it usefulness as a barrier to sound 
transmission. Interior components of an enclosure, such as floor as- 
semblies, partitions, ceilings may also be required to control sound: 

air borne sound within a space by absorbing it to reduce its inten- 
sity; reflecting and/or scattering it. 

air borne sound transmission from one space to adjacent ones, 
structure-borne sound by damping it, or by isolating its source. 

Fire emergency 

The envelope of a building shell or space enclosure and/or its compo- 
nents are required to resist the effects of fire for a specific minimum 
of time without a significant reduction of structural strength and/or 
stability to ensure the safety of the occupants. Generally, the interior 
structural assemblies of an enclosure are required by building codes 
to be fire-resistant rated for a specific time interval. 

walls to prevent the spread of interior fire, commonly referred to 
as fire walls, may be required to compartmentalize large spaces, 
or to separate different activities within a single enclosure. 

exterior walls may have to be fire-resistant rated when separation 
from adjacent enclosures is less than a specific minimum. 
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Fig. 3. Environmental forces 
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The Shell 

B1 Elements of a building superstructure 

The forces upon all building superstructures are defined by design 
loads, predicted from gravity and environmental forces described 
above. The most common structural materials are wood, steel, con- 
crete and masonry, each described in separate articles in Part II, Chapter 
B 1 . Modern construction materials and applications include tensioned 
fabric structures, used for large span assembly spaces, and air- sup- 
ported structures for temporary and partial occupancy applications 
(Fig. 4). 

Columns and girders 

Means of structural support for the envelope and/or interior elements 
of an enclosure may consist of: 

• Horizontal elements to safely resist: 

gravity loads of a roof deck, or of floor deck or decks, 
gravity loads of walls when supported on such horizontal elements. 

lateral loads acting directly on such elements or transmitted through 
walls which they brace. 

• Vertical elements to transmit gravity and lateral loads imposed 
upon them by horizontal elements and/or walls to the foundation/ 
ground. 

Columns and girders/bearing walls 

Horizontal elements may be classified as: 

Primary: when the deck assembly or the decking component of 
such assembly bears directly on them. 

Secondary: when supporting the decking component of a deck 
assembly between widely spaced primary supports. 

Primary horizontal elements are referred to as girders. Vertical 
elements which support them are columns. Secondary vertical ele- 
ments are referred to as framing. A roof or floor assembly, whether 
alone or combined with framing to support it, is referred to as the 
deck or decking. 




Girders 

Girders may be: 



Solid web, also often referred to as beams of various materials, 
such as structural steel; solid or laminated wood; or reinforced 
concrete. 



Open web, commonly referred to as trusses of various materials, 
such as structural steel; or wood. 

Pitched or curved such as trusses with pitched or curved top chords 
supported on columns. 

Curved in different configurations, with the girder and columns 
being combined into one element; generally referred to as arches. 




CURVED GIRDER 

Fig. 4. Elements of structure 
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Primary horizontal supports may also be walls which combine gird- 
ers and columns into one element called bearing walls, or portions of 
walls may function as columns commonly referred to as pilasters, to 
support point loads, such as by girders. 

Curved decks (arches, vaults, domes) 

Means of support for the envelope of an enclosure may consist of a 
curved monolithic deck only, commonly referred to as a structural 
shell which combines structural support and decking monolithically, 
usually capable of transmitting loads in more than two directions to 
foundation/ground. This type of structure, including arches, vaults 
and domes, are highly efficient for materials that have strength in 
compression, because it transmits gravity and lateral loads acting upon 
it essentially in compression, without bending or twisting. The curva- 
ture is principally influenced by requirements of load transfer; shapes 
may be barrel arches, domes, cones, hyperbolic paraboloids. Histori- 
cal examples are of adobe and masonry. Reinforced concrete is most 
commonly used in modern building construction. 

Tensioned fabric structures 

Modern fabric materials and tensioned structures combine to offer a 
new technology for spanning and enclosing large volume spaces, with 
permanent, temporary and convertible variations. This class of struc- 
ture, derivative of the traditional tent structure but utilizing the tensile 
strength of modem synthetic fabrics, has developed over the past thirty 
years and is made increasingly practical by improved analysis tech- 
niques and applications. Because they are lightweight, tensioned fab- 
ric structures are efficient in long span applications. 

Air-supported structures 

Air-supported stmctures are an alternative enclosure system, most com- 
monly used for temporary or partial use. The means of support for an 
air-supported envelope consist of a flexible membrane, which gener- 
ally functions as the complete enclosure, retained in position by a 
combination of anchored cable supports and/or air pressure only. There 
are two types, both of which have to be anchored to a foundation or 
directly to the ground against displacement by wind forces, and/or to 
resist uplift of pressurization: 

Air supported: when the interior is sufficiently pressurized to coun- 
teract the effects of gravity load of the membrane itself as well as 
all superimposed gravity and lateral loads. Interior is always un- 
der positive pressure and provisions to maintain such pressure are 
required at all penetrations through the membrane. 

Air inflated: when completely supported by pressurized air en- 
trapped within the membrane. Interior of air inflated enclosure is 
at atmospheric pressure. 
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Fig. 4. (Continued) Elements of structure 
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B2 Exterior enclosure 




ROOF DECK 



FLOOR DECK 
INTERIOR FACING 
may be optional 
EXTERIOR FACING 
may be optional 

FOUNDATION/ 

GROUND 



BEARING WALLS 



The building enclosure is a continuous air and watertight barrier, main- 
tained to separate the contained environment from that external to it. 
The barrier or envelope consists of a wall enclosure and roofing as- 
sembly covering the contained space (Figs. 5 and 6). 

Walls and roofs may be separate distinct elements, or essentially one, 
without any clear differentiation between them. Design of building 
enclosures includes considerations of: 

thermal insulation, 
building movement, 
moisture control, 

corrosion of materials, especially metals. 




ROOF DECK 

FLOOR DECK 

INTERIOR FACING 
may be optional 
EXTERIOR FACING 
may be optional 

FOUNDATION/ 

GROUND 



NONBEARING WALLS 



Each of these design issues are discussed in detail in the Part II Chap- 
ter B2 on Exterior Closure. Complete exterior wall enclosures and 
assemblies include: 

wall systems. 

exterior doors and entries. 

windows. 

The composition of a wall system and assembly commonly includes: 

Structural core: to resist gravity loads of the assembly itself, those 
that might be superimposed upon it, and lateral loads. The struc- 
tural core may be a separate component such as framing or the 
core may function as the complete wall assembly. 

Exterior facing: to resist the effects of environmental factors. Ex- 
terior facing may be a separate component attached to and sup- 
ported by the structural core, or it may be an integral part of such 
core. 




ROOF DECK 
OPTIONAL INTERIOR 
FACING 
FLOOR DECK 

WALL PANELS 

GRID SYSTEM: 
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* infill panels 

FOUNDATION/ 

GROUND 



Interior facing, either as a required component to complete the 
wall assembly such as over framing or as an optional component 
added to satisfy functional and/or visual requirements. 

Together or separately, the elements of the exterior wall assembly 
must provide means of support against lateral forces, either wind 
or seismic, by columns or pilasters when span of wall is horizon- 
tal, by floor and roof assemblies when loads are transferred verti- 
cally. 

Wall assemblies may be variously described and classified by one or 
several of the following characteristics: 

Bearing walls: carrying superimposed gravity loads in addition to 
their own weight. 
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Fig. 5. Wall elements 



Nonbearing walls: not carrying superimposed gravity loads in ad- 
dition to their own weight, whether capable of carrying such loads 
or not, and supported directly on foundations/ground. 

Curtain walls: nonbearing walls secured to and supported by the 
structural frame of an enclosure: 

Grid type walls: vertical and horizontal framing members sup- 
ported by floor or roof assemblies and supporting between them 
various in-fill panels. 

Wall panels: prefabricated panels spanning between floor and roof 
or between floors and functioning as the complete wall assembly. 

Faced walls functioning as facing and/or continuous backup and 
support for various types of facings. Backup walls may be bear- 
ing, nonbearing, or curtain. Facings may be: off-site fabricated 
panels or units such as metal; or faced composite panels, or ce- 
ramic tile units assembled on site or made on-site, such as stucco. 





1 

© 

O 



Time-Saver Standards for Architectural Design Data 



Copyright © 1 999 by The McGraw-Hill Companies, Inc. All rights reserved. Use of this product is subject to the terms of its License Agreemen Click here to view 




Introduction 



Masonry walls may be described as: composite (when consisting 
of two or more wythes of masonry where at least one wythe is 
dissimilar to other wythes) or; cavity (of two wythes of masonry 
built to provide an air space within the wall). 

Shear wall may be any of the above when the wall structure is 
designed to resist horizontal forces in the plane of the wall. 

B3 Roofing 

Roof assemblies, described in Part II Chapter B3, commonly include: 

roofing or roofing membrane to resist the effects of environmen- 
tal factors, especially water proofing. 

substrate or decking for the roofing which not only carries the 
roofing but also resists the effects of all forces acting on the 
assembly. 

means of support for the deck: such as girders, bearing walls, 
columns. 

means of rainwater drainage, through gutter and downspout 
systems. 

openings, including skylights, hatchways, heat/smoke vents, 

accessories, including curbs, walkways, cupolas, relief vents, and 
snow guards (on sloped roofs). 

Roof decks may be: 

decking or substrate, only when such decking is capable of span- 
ning between widely spaced primary supports without the need 
for any secondary framing: 

Long- span decking may be considered as combining decking and fram- 
ing in one when its span exceeds an arbitrary maximum of eight feet. 

decking and widely spaced framing, eight feet or less on centers, 
with the framing spanning between widely spaced primary 
supports: 

decking and closely spaced framing, two feet or less on centers, 
with the framing spanning between primary supports. 

decking such as rigid panels or flexible membrane supported by a 
cable network. 




ROOFING 
DECK: 
decking and 
framing 
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MEANS OF 
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Fig. 6. Roofing elements 



Rigid roof assemblies may be flat, pitched, curved; or in any 
combination. 
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CEILINGS 



Interiors 

Cl Interior construction 

Interior constructions include ceiling, partition and interior door and 
wall panel and flooring systems (Fig. 7). Due to the need for changes 
in internal space arrangements, especially in modern office buildings, 
all elements of interior construction need to be accessible and flexible 
in rearrangement, replacement and upgrading, such as through dropped 
ceiling and raised flooring systems. 

Ceilings systems 

Ceiling systems are nonstructural components of an enclosure. De- 
pending on their support on floor or roof assemblies, ceilings may be: 

visual screens and/or functional separation between an inhabited 
space and the underside of a floor or roof assembly above. 




integral components of floor or roof assemblies when such as- 
semblies are required to be fire-resistant rated to protect the struc- 
tural framing and/or decking from effects of fire. 

Partitions 

The space within an envelope may be fully or partly divided by parti- 
tions to: 

control movement through enclosed space, 
provide visual and/or speech privacy to the occupants, 
enclose different environments within a single envelope, 
separate or isolate different activities. 

- prevent the spread of fire within the enclosed space. 

Partitions may be: 

of different heights: below eye level, to above eye level, to ceil- 
ing, or to underside of floor or roof assembly above: 




FLOORING 

DECK: 

FRAMING & DECKING 

SEPARATE OR FRAMING/ 

DECKING COMBINED 

FLOORING 

DECK ON 

GRADE 



fixed, relocatable, or operable; supported on, or suspended from 
floor or roof assemblies: 

when supported, they are capable of carrying their own weight, 
but generally not superimposed loads. 

Floors 

Floors are flat, commonly horizontal surfaces within the envelope of 
an enclosure. Flooring finishes and their substrates may be subject to 
heavy use. Floor assemblies include: 

flooring: to resist the effects of traffic over the surface of the floor 
deck. 



FLOORS 



deck: to support all loads imposed on the floor assembly, 
means of support for the deck. 




C2 Staircases 

Staircases are provided for convenience of access and communica- 
tion between levels of a building, and are determined to meet stan- 
dards of emergency egress and refuge areas, universal design and ac- 
cessibility. Stairs are critical elements of a building, because of their 
heavy use and the resulting need for safety, given special emphasis in 
the Part II Chapter C2, “Stairwells.” Means of circulation between 
two or more floors or levels may include: 

stairs for foot traffic. 

ramps for foot traffic, universal design accessibility, and vehicu- 
lar traffic. 



* CIRCULATION - ladders for limited access. 

* CONVEYANCE 



MEANS OF CIRCULATION 



Fig. 7. Interior constructions. Note: Moving systems for circu- 
lation and conveyance are classified under Services 
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Services (See Fig. 8.) 

D1 Conveying systems 

Design criteria for design of escalators and elevators are described in 
the Part II Chapter Dl, “Conveying systems.” Means of conveyance/ 
circulation between floors or levels may include: 

escalators for continuous movement of large number of persons, 
elevators for intermittent movement of persons or goods, 
dumbwaiters for continuous or intermittent movement of goods, 
moving sidewalks. 

D2 Plumbing 

All buildings housing human activity must be provided with portable 
water in quantities sufficient to meet the needs of the occupants and 
related activities. Plumbing system design is best conceived as part of 
a water conservation plan: fresh water is a critical health and environ- 
mental issue and can be aided by use of water conserving plumbing 
within buildings and design of landscaping features that retain and 
filter water in its path to the local aquifer . 

Water supply systems distribute water to fixtures or devices which 
serve as the terminals of such system. 

Waste water systems removes used and polluted water, based on 
the anticipated quantities of water flow through all fixtures. 

D3 Heating and air conditioning (HVAC) 

HVAC design consists of mechanically assisted systems to control of 
temperature, humidity and the quality of air within an enclosure, at 
comfort levels acceptable to the occupants. HVAC systems generally 
include: 





Heating plant to supply sufficient heat to replace that transmitted 
and lost to the exterior through the envelope. 

Equipment to cool and dehumidify the air: chiller, condenser, fans, 
pumps. 

Humidifier to maintain the air at desired level of relative humidity. 
Distribution system: supply and return, and filters. 

Fresh air supply. 

Exhaust systems to rid the interior of polluted air. 

D4 Fire protection 

Fire safety in buildings is a principal consideration and is greatly aided 
by proper design of building spaces, access and egress ways, materi- 
als and protection systems, described in the Part II Chapter D4, “Fire 
Protection.” Modern fire protection systems greatly improve fire safety 
through fire detection and suppression systems, including: 

sprinkler systems, 
standpipe systems. 

fire extinguishers and cabinets strategically placed throughout a 
building. 

fire alarm systems. 

D5 Electrical systems 

Electrical systems include electric power, telephone and communica- 
tions, and electrical specialties, such as audio-visual and security sys- 
tems. These systems have experienced rapid improvement and devel- 
opment, indicated in the articles in Part II Electrical systems. 

Design of lighting provides an opportunity for energy conservation 
and improved human comfort, productivity and amenity, especially 
when carefully integrated with day lighting. 

<l> 
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Fig. 8. Services 
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1 Universal design and 
accessible design 

Universal design asks the designer to consider 
people of all ages and abilities in every aspect 
of design. The result is a humanistic approach 
to architectural design, that includes 
accomodation for people with a 
range of abilities. 

John P. S. Salmen, AIA and Elaine Ostroff 
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Summary: Universal design is an approach to architectural 
design that considers the entire range of capacities and po- 
tentials of people and how they use buildings and products 
throughout their lives. The approach goes beyond technical 
standards that provide only minimal accessibility in com- 
pliance with regulations and extends design to increase the 
capacities of men, women and children of all ages and abili- 
ties. 



Key words: accessibility, Americans with Disabilities Act, dis- 
ability, ergonomics, human factors, universal design. 
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Fig. 1 . Creating places for people. Public rest seats with 
differentiated heights. Davis, CA. Brian Donnelly Design. 




What is universal design? 

The goal of universal design could be said is create buildings, places 
and details that provide a supportive environment to the largest num- 
ber of individuals throughout life’s variety of changing circumstances. 
All people experience changes in mobility, agility, and perceptual acu- 
ity throughout their life spans, from childhood to adulthood. At any 
time in our lives, we may experience temporary or permanent physi- 
cal or psychological impairments which may be disabling and which 
may increase our dependence upon certain aspects of the physical 
environment. In addition, people are diverse in size, preferences and 
abilities. Universal design responds to these conditions and potentials 
and seeks to extend the human capacity by accommodation supported 
by the designed environment. 

Universal design is an evolving design discipline that builds upon 
and attempts to go beyond the minimum standards for “accessible 
design,” to create designs that are sensitive to the needs and thus 
useable by the largest possible number of users. Unlike accessible 
design, there are no regulations which define or enforce universal 
design. Instead, architects and landscape architects sensitive to the 
issues of universal design recognize that everyone at some time in 
their life is likely to experience a disabling condition, thus requiring 
increased accommodation by design. Universal design involves both 
a design sensitivity and sensibility that seek to understand and sup- 
port the full range of human capacities. Ergonomics and human fac- 
tor analysis, an applied anthropometric approach to design pioneered 
beginning in the 1930s by Henry Dreyfuss and Alvin R. Tilley (Henry 
Dreyfuss Associates 1993) are part of the inherited discipline and ethic 
of universal design. Universal design goes beyond any static concep- 
tion and seeks to enable and enhance the changing abilities of humans 
throughout their life span, and the changing demographics of our so- 
ciety as we move into the 21st Century. 

Universal design makes designer, user and building owner more sen- 
sitive to what can be done to improve the long-term quality of what 
we build. Design and long-term building quality is improved by de- 
signing for easier access, reduced accidents, easier wayfinding and 
transit of people and goods, and design details for people of all ages, 
sizes, and capacities. 



Universal design also recognizes that within the long life span of a 
building-properly conceived as a fifty- to one hundred-year life cycle 
or longer, the average and standard norms of human dimensions and 
capacities are changing. In the U. S., for example, the height (and 
weight) of the average individual is increasing with each generation 
(see Appendix page AP-3). This suggests anticipation of changing 
dimensional and safety standards to respond to the demographics of 
our society. What passed as minimal height requirements fifty years 
ago accommodates a decreasing portion of the population. Accom- 
modation to an older population requires increased design sensitivity 
to sensory and mobility impairments. 

Demographics 

The need and demand for universally designed spaces and products is 
much larger than the current population of 49 million people with 
disabilities in the U. S. Everyone over their lifetime will experience 
some temporary or permanent disability. The market includes chil- 
dren, people who must move around with luggage or other encum- 
brances, people with temporary disabilities and especially older people. 
The aging baby-boom generation is undoubtedly the true beneficiary 
of universal design for three reasons. 

The 21 st century is going to see a tremendous growth in the num- 
bers of people over the age of 65 (Fig. 2). 

More than half the people over 65 have a physical disability. 

By 2025, the average life span is expected to reach 100 years of 
age for people in developed countries (primarily due to advances 
in medical technology). 

Mistaken myths of universal design 

• Myth : Costs for universal design are higher. 

Fact: It costs no more to universally design a space or product. It 
does take more thinking and attention to the users. Such steps 
normally pay for themselves many times over in reduced design 
failure and reduced costs of changing environments after they are 
built. Through thinking through all uses, the long term durability 
and usefulness of a design is increased. 



Authors: John R S. Salmen, AIA and Elaine Ostroff 

Credits: Photographs are from Universal Designers and Consultants (1996). 
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Fig. 2. Population Age 65 and older 

(Sources: U. S. Bureau of the Census: Historical Statistics of the 
United States, Colonial Times to 1970 , Series B 107-115; Current Popu- 
lation Reports , Series P-23, No. 59; and Statistical Abstract of the 
United States. 1991 (111th edition), Tables No. 13, 18, 22, and 41; 
and James Pirkl 1994, Transgenerational Design. New York: 
Van No strand Reinhold) 
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TUE ENABLER 




Fig. 3. The “Enabler Model” (Steinfeld, et al. 1979) 



• Myth: Few people need universal design. 

Fact: The number of people who benefit from universal design is 
very great. All individuals have special conditions and require- 
ments at different times of life. Universal design considers those 
needs and abilities recognizing people with disabilities, as well as 
young and aging individuals, plus those who associate with and 
assist them. Universal design addresses the users over their entire 
life span for the building or product over its entire life span. 

• Myth: One size fits all. 

Fact: Universal design seeks to accommodate difference and varia- 
tion, not minimally acceptable averages. Strategies may include 
adjustable or interchangeable elements, designing spaces so that 
they can be easily customized, and allowing flexibility of use, 
although sometimes a single solution may fit all. 

Guidelines for universal design 

The following principles describe guidelines for universal design de- 
veloped by the Center for Universal Design (1995), whose web page 
listed in the additional references illustrates applications. The guide- 
lines offer criteria to use in design, or in evaluating designs: 

• Simple and intuitive use: Use of the design is easy to understand, 
regardless of the user’s experience, knowledge, language skills, 
or current concentration level. 

• Equitable use: The design does not disadvantage or stigmatize 
any group of users. 

• Perceptible information: The design communicates necessary in- 
formation effectively to the user, regardless of ambient conditions 
or the user’s sensory abilities. 

• Tolerance for error: The design minimizes hazards and the ad- 
verse consequences of accidental or unintended fatigue. 

• Flexibility in use: The design accommodates a wide range of in- 
dividual preferences and abilities. 

• Low physical effort: The design can be used efficiently and com- 
fortably and with a minimum of fatigue. 

• Size and space for approach and use: Appropriate size and space 
is provided for approach, reach, manipulation, and use, regardless 
of the user’s body size, posture, or mobility. Henry Dreyfus s As- 
sociates (1993) provides a number of templates for ergonomic 
analysis of hand and body for design of furniture and environ- 
mental settings. 

What is accessible design? 

Accessible design is design that meets standards that allow people 
with disabilities to enjoy a minimum level of access to environments 
and products. Since 1988 with the passage of the Fair Housing Amend- 
ments Act, and in 1990 with the passage of the Americans with Dis- 
abilities Act (ADA), accessibility standards now cover much of what 
is newly constructed or renovated. 

Unlike earlier federal requirements that were restricted to facilities 
built with federal support, these far reaching new regulations cover 
privately owned as well as government supported facilities, programs 
and services. Accessibility criteria are found in building codes and 
accessibility criteria such as the Americans with Disabilities Act Stan- 
dards for Accessible Design, the Fair Housing Amendment Act Ac- 
cessibility Guidelines or the American National Standard Accessible 
and Usable Buildings and Facilities CABO/ ANSI A117.1 These pre- 
scribe a compliance approach to design, where the designer meets the 
minimum criteria to allow a specific class of people — those with dis- 
abilities — to use the environment without much difficulty. Accessible 
design is a more positive term for what was previously called “barrier 
free” or “handicap design,” both being examples of unfortunate ter- 
minology which focuses on the negative process of eliminating barri- 
ers that confront people with disabilities. These minimum require- 
ments provide a baseline that universal designers can build upon. 
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People are so diverse and adaptable that design standards to quantify 
how people use objects and spaces must be general. In the late 1970’s 
Rolf Faste and Edward Steinfeld cataloged the major functional abili- 
ties that could be limited by disability. Their “Enabler Model” sum- 
marizes the environmental implications of limitations in the 17 major 
functional areas found in people with disabilities, often in combina- 
tions (Fig. 3). 

Accessibility standards have simplified this overwhelming diversity 
down to three main groups of conditions shown below with the related 
component of the environment. By understanding the physical impli- 
cations of these broad groups of disabling conditions designers can un- 
derstand the criteria in the building codes and standards. 

• Sensory impairments: Design of information systems. 

This includes vision, hearing and speech impairments including total 
and partial loss of function and leads us to the design recommenda- 
tion for redundancy of communication media to insure that everyone 
can receive information and express themselves over communication 
systems. For example, reinforcing both lighting and circulation cues, 
wayfinding can be enhanced. Or by providing both audible and visual 
alarms, everyone will be able to know when an emergency occurs. 




Fig. 4. Renovated entry landscape with sloping walkway and 
outdoor seating platform to Hunnewell Visitors Center at the 
Arnold Arboretum. Jamaica Plain, MA. Carol R. Johnson As- 
sociates, Landscape Architects. 



• Dexterity impairments: Design of operating controls and hardware. 

This includes people with limitations in the use of their hands and 
fingers and suggests the “closed fist rule,” testing selection of equip- 
ment controls and hardware by operating it with a closed fist. In addi- 
tion, this addresses the location of equipment and controls so that 
they are within the range of reach of people who use wheelchairs and 
those who are of short stature. 



• Mobility impairments: Space and circulation systems. 

This includes people who use walkers, crutches, canes and wheel- 
chairs plus those who have difficulty climbing stairs or going long 
distances. The T-turn and 5 ft. (1.52 m) diameter turning area provide 
key plan evaluation criteria here. These concepts and the accessible 
route of travel insure that all people have accessible and safe passage 
from the perimeter of a site to and through 
all areas of a facility. 

Conflicting Criteria 

Accessibility has overlapping regulations and civil rights implications 
as established by U. S. law. Designers face the challenge of sorting 
out the specific accessibility regulations that apply to their work as 
well as of understanding the purpose and the technical requirements. 
In addition to overarching federal standards required by the ADA, 
each state has its own access regulations. There is a concerted na- 
tional effort to adopt more uniform, harmonious regulations, but de- 
signers must be aware that if elements of the state regulation are more 
stringent, they supersede the federal standard. 
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In addition, the civil rights aspect of both the Fair Housing Amend- 
ments Act and the ADA establish requirements that go beyond the 
technical requirements. For example, the new requirement in the ADA 
to attempt barrier removal in existing buildings (even when no reno- 
vations are planned) is not detailed in the Standards but is discussed 
in the full ADA regulation (Department of Justice 1994). The profes- 
sional responsibilities and liability of the designer are being redefined 
through these regulations. Applications of these regulations as de- 
fined by ADA language are interpreted by evolving legal case law 
and in resulting guidelines, such as those of U. S. HUD which estab- 
lish public housing standards and of the Equal Employment Opportu- 
nity Commission which establish U. S. workplace standards. 

The universal design process 

The issues raised by accessibility regulations are best addressed and 
combined in a commitment to universal design. The more one knows 




Fig. 5. Entry terrace modifications, including ramp and hand- 
rails, blending with historic design. Hopedale Town Hall, 
Hopedale, MA. Nichols Design Associates, Architects. 




Fig. 6. Multisensory signage, combining “full spatial” tactile 
and visual text and maps and infrared talking signs. The Light- 
house, New York, NY. Roger Whitehouse& Company, Graphics. 
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Fig. 7. Signage with raised tactile and visual guide, including 
textures of water and trees as map to public park, which 
also includes wind chimes for aural orientation. Flood Park, 
San Mateo County, CA. Moore lacofano Goltsman, Landscape 
Architects. 




Fig. 8. Public toilet accommodating all users including fami- 
lies. Automatic sensor controls of plumbing. Visual and 
tactile operating instructions in various languages. San Fran- 
cisco, CA. J. C. Decaux International with Ron Mace and 
Barry Atwood. 



as a designer, the better the resulting design. But universal design 
considerations are as complex and in a sense as unpredictable as the 
variety of human experience and capacities. No one knows it all. This 
simple fact demands that the approach to universal design involve 
many people representing a range of insights from the beginning of 
the programming and design process. Designers cannot get such in- 
formation from books, databases or design criteria alone. Designers 
must involve the future users, the customers of the design, through 
universal design reviews. 

Universal design reviews undertaken at critical early and evolving 
phases of the design process are opportunities to improve any design, 
eliminate errors, improve its user friendliness and at the same time 
involve and thus satisfy the special needs of owners and occupants of 
the resulting building. Because no one person can anticipate all pos- 
sible perceptions and needs, a design should be given broad discus- 
sion and review, with input from many points of view. Designers must 
listen to and hear from perceptive spokespeople who can articulate 
the needs and responses of: 

People of all stages of life, from the point of view of the young- 
ster whose eye level is half that of adults to elders and others who 
have difficulty with mobility, lighting distractions and disorienta- 
tion at transition points in a building. 

Wheel-chair users and people with other physical differences, 
which can be a common as left- and right-handedness. 

People with visual and aural impairments. 

Persons who maintain and service our buildings, carrying heavy 
loads or other potential impediments to safe travel. 

All people under conditions of emergency. 

This requires that the process of universal design be broadly repre- 
sentative, user responsive and participatory. Because many lay per- 
sons cannot visualize actual conditions from plans or drawings, uni- 
versal designing reviews may require alternative media including three- 
dimensional models, virtual reality simulations, and, in some cases, 
full scale mock up prototypes, whereby all can experience, critically 
evaluate and offer ways to improve a design in process. The more 
diverse the group, the better. It is only in this way that designers can 
keep up with and come to understand how our changing culture will 
be using our environments and products in the 21st century. 

Examples of universal design 

In 1996, the National Endowment for the Arts and the National Build- 
ing Museum sponsored a search for examples of universal design in 
the fields of architecture, interior design, landscape architecture, 
graphic design and industrial design. This juried selection features 
the work of designers who are reaching “beyond compliance” with 
the Americans with Disabilities Act to create products and environ- 
ments that are useable by people with the broadest possible range of 
abilities throughout their life (Figs. 1 and 4-15). 

The more that designers learns from the diverse users of the environ- 
ment, the more sensitive and sophisticated our universal designs be- 
come. Some the best examples of special design are almost invisible 
to see because they blend in so well with their environmental context. 
Design inspirations such as those revealed in photographs that 
accompany this article are the best way to convey both the simplicity 
and complexity of universal design. They exemplify the principal 
message of universal design, to extend our design ethic and sensibili- 
ties in order to enhance the abilities of all people who will occupy 
our designs. 
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Americans with Disabilities Act Standards for Accessible Design. 
Raleigh, NC: Barrier Free Environments. 

CABO/ ANSI. 1997. American National Standard for Accessible and 
Usable Buildings and Facilities. CABO/ ANSI A117.1. Falls Church, 
VA: Council of American Building Officials, www.cabo.org/all7.htm. 
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Raleigh, NC: North Carolina State University. (800) 647-6777. 
www.ncsu.edu/ncsu/design/cud/ 

Mueller, James R 1992. Workplace Workbook 2.0: An Illustrated Guide 
to Workplace Accommodation and Technology. Amherst, MA: Hu- 
man Resource Development Press. 

Pirkl, James. 1994. Trans generational Design. New York: Van 
Nostrand Reinhold, (continued on next page) 




Fig. 9. Talking sign system, providing a directionally-sensitive 
voice message, including bus schedule, transmitted by 
infrared light to a hand-held receiver. San Francisco, CA. 
Smith-Kettlewell/Talking Signs, Inc. 





Fig. 10. Meandering Brook designed for active water play for 
children of all capacities. Children’s Museum, Boston, MA. 
Carol R. Johnson Associates, Landscape Architects. 




Fig. 1 1 . Dual height viewports for children of all ages in doors, 
part of wayfinding system at the Lighthouse, New York City, 
NY. Steven M. Goldberg, FAIAand Jan Keane, FAIA, Mitchell/ 
Giurgola Architects. 
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Steinfeld, Edward, Steven Schroeder, James Duncan, Rolfe Faste, 
Deborah Chollet, Marylin Bishop, Peter Wirth and Paul Cardell. 1979, 
1986. Access to the Built Environment: a review of literature. Pre- 
pared for U. S. HUD, Office of Policy Development and Research. 
Publication #660. Rockville, MD: HUD User. 

U. S. Department of Agriculture (USDA) Forest Service, et al. 1993. 
Universal Access to Outdoor Recreation: A Design Guide. Berkeley, 
CA: MIG Communications. 

U. S. Department of Justice. 1994 revised. ADA Standards for Acces- 
sible Design. 28 CFR Part 36, App. A. Washington, DC: U. S. Depart- 
ment of Justice. 

Universal Designers and Consultants. 1996. Images of Excellence in 
Universal Design. Rockville, MD: Universal Designers & Consult- 
ants, Inc. 

Universal Design Newsletter. Rockville, MD: Universal Designers & 
Consultants, Inc. 

Welch, Polly. 1995. Strategies for Teaching Universal Design. Bos- 
ton, MA: Adaptive Environments. 




Fig. 12. Full length entry sidelight at doorways. Center for Fig. 14. Swing Clear Hinge, allowing a door to be fully opened 
Universal Design, Raleigh, NC. Ronald Mace. for wider access. Gilreath and Associates, Interior Designers. 





Fig. 13. G. E. Real Life Design Kitchen including adjustable 
height appliances and counters, natural light and high 
contrast trim for users with low vision. Mary Jo Peterson, 
Interior Design. 



Fig. 15. Window Lock/Latch, accommodating dexterity limi- 
tations and “aging in place.” Owens Residence, Chicago, IL. 
Design One, Industrial Design. 
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2 Architecture and regulation: a realization of social ethics 




2 Architectural regulations 



This discourse on the “social ethics of 
architecture,” or the responsibility of the 
designer, provides a background for under- 
standing building regulations. Also 
discussed is Alvar Aalto’s design principle 
“to do no harm.” 

Francis T. Ventre, Ph.D. 
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